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CYCLIC HYDROCARBONS WITH AN 
AMINO ALKYL S1DECHAIN 

CROSS REFERENCE TO RELATED 

APPLICATIONS 5 

This application is a division of application Ser. No. 
071976,751, filed 16 Nov. 1992, issuetf as U.S. Pat. No. 

5,334,712 on 02 Aug. 1994, which was a division of 
application Ser. No. 071657,721, filed20 Feb. 1991, issued 10 
as U.S. Pat. No. 5,196,542 on 23 Mar. 1993, which was a 
division of application Ser. No. 07/394,396, filed 15 Aug. 
1989, now abandoned, which was a division of application 
Ser. No. 07/117,851, filed 16 Jun. 1987, now U.S. Pat. No. 
4,917,826, which was the continuing national p nase 0 f 

International Patent Application No. PCT/US86/02116, " 
International Filing Date, 7 Oct. 1986, which was a con- 
tinuation-in-part of patent application Ser. No. 06/843,120, 
filed 24 Mar. 1986, now abandoned, which was a continu- 
ation-in-part of patent application Ser. No. 061788,995, filed 
18 Oct. 1985, now abandoned. 20 

FIELD OF INVENTION 

This invention relates to novel compositions of matter. 

More particularly, the invention relates to cyclic hydrocar- 25 
bons with an aminoalkyl sidechain that are useful for 
inhibiting phospholipase A2 and for treating diabetes and 
obesity. 

INFORMATION DISCLOSURE JC 

The important role of phospholipase A2 in mammalian 

metabolism through the formation of prostaglandins is now 

well known. See W. Vogt, Advances in Prostaglandins and 
Thromboxane Research, 3, p. 89(1978);P. C. Isakson, et al., 
Advances in Prostaglandin and Thromboxane Research, 3, 35 
page 113, (1978). Phospholipase A2 is responsible for the 
hydrolysis of arachidonic acid-containing phospholipids, 

thereby p rov iding substrate for the multiple enzymes of the 

arachidonic acid cascade. 

The P roducts of the arachidonic acid cascade are varied. * 
These products include, prostaglandins, thromboxanes^ leu- 
kotnenes, and other nydroxylareddenvatives of araclndonic 

acid. All of the foregoing are referred to as "eicosanoids." 
While generally the products of the cascade are beneficial, 
in certain disease processes and other conditions the exces- 45 
sive production of eicosanoids induces deleterious conse- 
quences such as inflammation(see Paper by N. A. Plummer, 

et al .; abstracted in Journal of Investigative Dermatology, 
68, p. 246 (1977)); erythema (N. A. Plummer. supra); 
platelet aggregation (B.B. Vargaftig,J. Pharm. Pharmacol., 
29, pp. 222-228 (1977)); and the release of SRS-A (slow 50 
reacting substance-anaphylaxis),aknown mediator of aller- 
gic responses. The inhibition of phospholipase A2 prevents 
these and similar conditions mediated by the action of this 
enzyme. 

Some inhibitors of phospholipase A2 are known. R J. 55 
Flower and G. J. Blackwell have shown that certain anti- 
inflammatory steroids induce biosynthesis of a phospholi- 
pase A2 inhibitor which prevents prostaglandin generation. 
See Nature,278, p. 456 (1979). These steroids are not direct 
inhibitors of phospholipase A2, but rather stimulate the 60 
synthesis of a phospholipase inhibiting factor called lipo- 
cortin, lipomodulin, or macrocordn. 

Some examples of direct phospholipase A2 inhibition are 
known. Indomethacin, a drug with anti-inflammatory prop- 
erties, has been shown to inhibit phospholipase A2enzymes. 65 
See K. L. Kaplan, et al, Proc. Natl. Acad. Sci, 75, pp. 
2955-2988 (1978). 


2 

Indomethacin has been shown to inhibit phospholipase 
A2 enzymes, isolated respectively from the venoms of 
Russell's Viper, Crotalus adamanteus,and bee, and from pig 
pancreas. Certain local anesthetics have been shown to 
inhibit phospholipase A2 activity by competing with cal- 
cium ion, which appears to be a requirement for phospho- 
lipase activity. See w - ^°S l > Advances ^ Prostaglandin and 
Thromboxane Research, 3, p. 89 ( 1978) and E. Vallee et al., 

J. Pharm. Pharmacol, 31, pp. 588-92 (1974).Bromphenacyl 
bromide has been shown to inhibit phospholipase A2 by 
acylating a histidine residue which is at the active site of the 
enzyme. SeeM. Roberts, et al, J. of Biol. Chem, 252, pp. 
2405-241 1 (1977). R. Blackwell, et al, British J. Pharmacy, 

62, p. 79-89 n 978) has disclosed that meDacrine inhibits the 
activity °f phospholipase A2 derived from perfused guinea 
pig lung. Certain butyrophenones are disclosed as phospho- 
lipase A2 inhibitors in U.S. Pat. No. 4,239,780. D. P- 
Wallach and V. J. r. Brown, Bioch. Pharmacol, 30, pp. 
1315-24 (1981) also refer to several compounds that inhibit 
phospholipase A2. 

Some of the steroids employed for synthesizing com- 
pound-^ the present invention and useful in some of the 
methods of treatment are known. See the doctoral thesis, L. 
J. Griggs, "Parti. Synthetic Approaches to 5- and 16-Thi- 
aestrone. Part D. Estrone with a Diazacholesterol Side 
Chain," University of Michigan (1965). These compounds 
are stated therein to be potential hypocholesterolemic 
agents. US. Pat. No. 3,370,070 discloses similar steroid 
compounds which are useful as hypocholesterolemic agents 
and as antibacterial, anti-protozoa], and anti-algal agents. 

Some of the steroidal compounds herein are also referred 
to in US. Pat. No. 3,284,475 and in P. D. Klimstra, et al, 
"Hypocholesterolemic Agents. VI. A- And B-Ring-Modified 
Azacholesterols", J. Med. Chem., 9, pp. 323-26 (1966). 

The present invention also relates to antidiabetic agents. 
Hyperglycemia refers to a condition commonly found in 
patients suffering from mature -onset diabetes mellitus and 
other diseases in which impairment of pancreaticfunction is 
a consequence thereof. Accordingly, hyper-glycemic 
patients are those exhibiting elevated serum glucose levels. 
Failure to adequately control such elevated serum glucose 
levels has been associated in such patients with untoward 
cardiovascular effects (myocardioischemia, stroke, and 
peripheral vascular diseases), lethargy, coma, blindness, 
kidney failure and even death. 

While conventional treatment for these hyperglycemic 
conditions may include diet (e.g. restriction of carbohydrate 
intake) and insulin injection, one important means of treat- 
ing such patients is with oral antidiabetic agents such as 
those disclosed herein. 


SUMMARY OF THE INVENTION 

The present invention relates to cyclic hydrocarbons of 
formula T wherein: 

A compound of the formula 
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wherein: 
(I) Z is 



10 


wherein A is 



(1) wherein D is 

(a) H, (b) CH 3 , or (c) no bond; 

(2) wherein E and J are 

(a) H, (b) R s O— .or (c) — N(CH 3 )— (CH^— N(CH 3 ) 2 with 
the provisos that when E is H, the 5,6 bond is saturated 
and that when J is H, X 2 and X 3 are H; 

(3) wherein G is 

(a) nothing, or (b)— >0; 

(4) wherein R 5 is 

(a) H, (b) C1-C3 alkyl, (c) benzyl, (d) acyl, (e) C(0)H, (f) 
HOCH 2 CH(OH)CH 2 , (g) R 4 — OC— (0)CH 2 ; 

(5) wherein X 2 and X, are 

(a) H, (b) N0 2 , (c) NH 2 , (d) OH, or (e) halogen; 

A. C8-C20 cycloalkyl, C. 2- or 4-cyclohexylcyclohexyl, 
D. 4 -bicyclohexylcyclohexyl, E. 4-bicyclohexenylcyclo- 
hexyl, E 3 -cyclopentylcyclopentyl, G. 1-, 3- or4-(2-decahy- 
dtonaphthyl)cyclohexyl, H. 1-or 2-tetradecahydroanthrace- 
nyl, I. 2- or 3-tetradecahydrophenanthrenyL, J. 1- or 
2-dodecahydro-lH-phenallyl, K. 1- or 2 hexadecahydropy- 
reny], L. 1- or 2-octadecahydrotriphenylenyl, M. 1- or 

2- octadecahydrochrysenyl, N. 1- or 2-octadecahydronaph- 
thacenyl, O. phenylcyclohexyl, P. adamantyl, Q. pyrenyl, R. 

3- fluorobiphenylyl, orS. 1-or 2- decalinyl; 
II wherein X[ is 

A. NR„ B. NR,R 13 , C. hT-Rj-Rj-Ru X~, or D. 
— O— C(0)~-CH((CH 2 ) 3 — NH 2 )(NH 2 ); 

1. wherein X~ is a pharmaceutically acceptable anion; 

2. wherein R13 is 


.10 


35 


40 


n. -(CHi),—^J^ 0. -(CH,),— 


R, 


N 


q. -(CH2),- 


Xs 



o 
II 


(CH2), s. -(CH 2 )„-N 


-(CHj)^ 


o 

/ \ 


N 


t. -(CH 2 ),-CH CH 2 u. -CH 2 \ 



v. -CH 2 



/ 



N 

H ^ 
X 7 N = N 
/ \ 


(CH 2 ), 


N N- 



-CH 2 - 


Y 


r 

NH 


(1) 


wherein R 4 is 


50 


55 


3 


a. methyl, or b.— >0; 
wherein R, is 
a. H, b. — CHO, 
e. -(CH 2 ) r — 

X 

i 


c. — COCHj, d. C1-C6 alkyl, 
C0 2 R 4 , f — CH 2 CH=CH 2 , 
-(CH^-X,, h. -(CH 2 L- NOtsKR,), 
(CH 2 ) p — 0(CH 2 ) P — N(R 6 )(R 7 ), j — (CHJ,— 


60 


(a) H, or (b) C1-C2 alkyl; 

(2) wherein X 4 is 

(a) OH, (b) OCH 3 , (c) OC 2 H s , (d) OCH 2 CH 2 OH, (e)OTs, 
(f)OMs, (g)Cl, (h) Br, (j) aziridinyl, or (k) 

N'(CH 3 ) 2 ; 

1 X- 
R12 x 

i) wherein R 12 is 

ii) (a) C1-C2 alkyl, ii)(b) benzyl, ii)(c) CH 2 C1, ii)(d)-» 
O, ii)(e) CH 2 COOC 2 H 5 , or ii)(f) C3-C18 straight 
chain alkyl; 

(3) wherein R^ is 

(a) H, (b) C1-C13 alkyl, (c) benzyl, (d) phenyl, (e)— 
(CH 2 ) .— NCRmXR,,), (f)C(0)CH 3 , (g) 


-Y — C(=NH) — NH 2> k. — (CH 2 )„—CH(NH 2 )— 65 
COOR 16 , L — (CH 2 ) p -N=C(R 14 )(R 15 ) ) m. 
— (CHJp — NH — C(CH 3 ) 2 — CH 2 — C(O) — CH 3 , 


(g) -(CH 2 )„-N 



NO2 
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-continued 


(i) 



NH 2 



ii)(a) 


(4) wherein R 7 is 
(a) H, (b) C1-C2 alkyl, (c) -<CH 2 ) p -N(R 10 )(R n ), or (d) 

CHO; 

(5) wherein R,j and R 7 together are 
.(CH 2 )„ 25 


(a) 


^(CHa),^ 


i) wherein X, is 
i)(a) 0, i)(b) NH, i)(c) NCH 3 , or i)(d) N(CH 2 ) fl NH 2 ; 


| , or (c) 




30 


35 


40 


6 


ID. wherein R is 

A. H, B. C1-C4 alkyl, C. benzyl, D. — (CH 2 L- 
N(R 6 )(R 7 ), 


i) wherein Ri 0 and R„ are 

i) (a) H,i)(b) C1-C2 alkyl, or i)(c) (CH^ — NH 2 ; 

ii) wherein Rjoand R,, together are io 


20 


50 


(6) wherein Y is 
(a) NH, or (b) S; 

(7) wherein Rg is 

(a) H, (b) C1-C2 alkyl, (c) OCH„ (d) NO,, (e) NH 2 , (f) 
NHCOCH 3 , (g) CN, (h) CH 2 NH 2 . (i) CONH 2 , (j) CI, (k) « 

Br, or (1) COOCH 3 ; 

(8) wherein R 9 is 

(a) H, (b) methyl, (c) benzyl, or (d) — (CH^Nfli^XR,,); 

(9) wherein R ]4 is 
(a)H, or (b) C1-C6 alkyl; 

(10) wherein Ri 5 is C1-C6 alkyl; 

(1 1) wherein R,, is 

(a) H, or 55 

(b) C1-C4 a i ky i ; 

(12) wherein X 7 and X a are the same or different and are 
(a) H, (b) CH 3 , (c) CF 3 , (d) halogen, (e) OH, © OCH 3 , (g) 

NOi, (h) NH.,, (i) NHR^ (j) NRJR., (k) — CH,NH„ (l) «> 
— CH 2 NHR 2 , (m) — S0 2 N(R 3 )fR 4 V(n) — CO^, (o) 

CON(R 3 )(R 4 ), (p) CH 2 N(R 3 )(R 4 ), or (q) tetrazolyl; 


R« 


E -(CH 2 ), 


X, 


-(CH,) f - 


N(->0)(R 6 )(R 7 ), H. — (CHJXCCH,— Ph)(R e )(R 7 ), or I. 
-(CH 2 ) p N + (CH 3 )(R )5 )(R 7 ), j nom ing; 
IV, wherein R, and R together are 


A' > 
^(CH 2 ), 


5, or 


l. wherein X 5 is 
a. O, b. NH, c. NCH„ or d. S; 


(CH 2 ) 2 |-0-(CH 2 ) 2 k 
^(CH^I-O-fCHahr 


2. wherein X^is 
a. O, b. NH, or c. NCH 3 ; 
V. wherein R 3 is 

A. H,B. C1-C2 alkyl, or C. CH 2 OH; 
wherein m is 2-8: 
wherein n is O-l: 
wherein p is 2-8; 
wherein q is 2-4; 
wherein r is 1-8; 
wherein s is 2-8; and 
pharmacologically acceptable salts thereof; 

with the proviso thai when n is I and Ri is — (CH 7 )„, — 
NCRjXR?) wherein m is 2 or 3 and R, is H or CH„ or when 
R 2 is — (CH^— N(Re)(R7) wherein m is 2 or 3 and R, is 
H, CH,, CHO, or CH 3 CO, then R« and R 7 cannot both be 
hydrogen, methyl, or ethyl; 

and with the proviso that when n is 0 and R, is 
— {CH^— N(Rg)(R7) wherein m is 2 or 3 and R 2 is H or 
CH„ or when R is — (CH^— N(R 6 )(R7) wherein m is 2 
or 3 and, R, . is H.fTJ PRO. or CH,CO, rhen R* and R 7 
cannot™* * ^bogm, br ethy| propyl 1 , or 

isopropyl; 

and with the proviso that when n is 0 and one of R! and 
R is — (CH^— N(R 6 )(R7) wherein m is 3, and the other 
is H or methyl, then R and R 7 cannot be H or methyl; 

and with the proviso that when n is Oand XI is NR„ then 
Rj cannot be CHO when R 2 is H; 
for each of the foregoing provisos, Z is 



The material constituting a full disclosure of these com- 
pounds, their use and preparation is described in U.S. Pat. 
No. 5,196,542, issued 23 Mar. 1993, incorporated bv refer- 
ence herein. 
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CHART A 


A-l 



= 0 + H 2 N-R + HC00H 


(or aldehyde) 


Step A-l 


V 

QCHO 
N-R + 


A-3 



H 

N-R 


Step A-2 


L1AIH4 


V 

CH 3 

" I 

A-4 I V— N-R 


Slep A-3/R:X H 2 Ch\Slep A-4 


A-7 UN 


^ ' ( 


A-5 


(CH 2 ) 3 



xe R 


Base\ Step A-fi 


A-6 
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CHART A 
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ch 3 o 



A-8 


A-9 


Step A -7 


V 


L1/NH3 



A- 10 


CH3O' 

Step A-8 


V 


H 3 0 



A-U 


CHART B 


B-l 



=0 


B-2 


V 


H 2 N-<R)-NH 2 
NaB(CN)H 3 


(Dr aldehyde) 


Step B-l 


B-3 


HjN-R 
NaB(CH)H 3 



NH-R 


^ B-4 ^^^ra-R-ra 


B-2 NH-R 


CHART C 


C-l I )— C-OH 


Step C-l 


SOCb 


V 


30 


35 



45 


50 


55 


C-2 



-continued 
CHART C 


0 
II 

C-Cl 


Step C- 2 NH 2 — R 

V 


C-3 


StepA-2 



O 

II 

C — NHR 


LiAlH, 


V 

C-4 CH 2 — NH— R 


CHART D 


CH3O 



Stop D-l 


D-l 


(C6H 5 ) 2 -PH/n-C4H 7 Li 


V 
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-continued 

CHART D 



Br 


I b claimed: 

1. A compound selected f ran the group coasting af: 

a) 3-fiydroxy-I7p-(((3-tri9uoromelhy))phenylmethyl) 30 
amino)-estra-l,3,5(10)-triene tetrahydrcfuran solvate; 

b) 3-methoxy-17P-((2-(4-chlorophenyl)ethyl)amino)-es- 
tra-l,3,5(10)-triene; 

c) 3-(2,3-dihydroxypropoxy)-17p-((4-ch)orophenyliri- 3J 
ethyl)amino)-estra-l,3,5(10)-triene; 

d) 3- methoxy- 17|3-((4-rnethoxycarbonylphenyl methyl) 
amino) -estra- l,3,5(10)-triene; 

e) 3-methoxy-17P-((4-bromophenylmethyl)amino)-estra- 
l,3,5(10)-triene; 40 

f) 3-methoxy-17p-((3-chlorophenylmethyl)ainino)-estra- 
l,3,5(10)-triene; 

g) 3-methoxy-17P-((3-phenylpropyl)amino)-estra-l,3^ 
(lO)-triene; 

h) 3-methoxy-17P-((4-phenylbutyl)amino)-estra-l,3,5 45 

(10) -triene; 

i) 3-methoxy-17P-((4-methylphenylmethyl)amino)-estra- 
l,3,5(10)-triene; 

j) 3-raethoxy-17p-((l-phenyle(hyl)amino)-estra-l,3,5 
(lO)-triene; 

1) 3-methoxy-N-methyl-17P-(((3-trifluoromethyl)-phe- 
nylmethyl)amino)-estra-l,3,5(10)-triene; 

m) 3 -me thoxy-N-ethyl - 1 7 13 - (((3- In ftuoromcthy 1) - phenyl • 
methyl)amiao)-estra-l,3,5(IO)-triene; 55 

n) 3-methoxy-N-(propyl)-17p-(((3-mfluoromethyl)phe- 
ny)methyl)amino)-estra-l ,3,5(1 0)-lriene; 

o) 3-methoxy-N-(3-methylbutyl)-17P-(((3-uifluorometh- 
y0phenylmethyl)amino)-estra-l,3,5(10)-triene hydro- 
chloride; 60 

p) 3-methoxy-N-(octyl)-17p-(((3-trifluororaethyl)phenyl- 
meihyl)amino)-esua- 1 ,3,5(1 0)-triene hydrochloride; 

q) 3-methoxy-N-(tetradecyl)-17P-(((3-trifluoromethyl) 
phenylmethyl)amino)-estra- 1 ,3,5(10) -triene; 65 

r) 3-methoxy-N-ethyl-17P-((4-chlorophenylmethyl)-ami- 
no)estra- 1,3,5(1 0)-triene; 
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3-methoxy-N-ethyl- 1 7p-((2-(4-aminosulfonylphenyl) 
ethyl)amino)-estra- 1 ,3,5( 1 0)-triene; 

t) 3-methoxy-N-ethyl-17P-(((2-trifluoromethyl)phenylm- 

ethyl)amino)-estra-l ,3,5(1 0)-triene; 
u) 3-methoxy-N-(3-phenylpropyl)-17P-((3-phenylpropyl) 

amino) -estra- l,3,5(10)-triene; 

and pharnacolcgically acceptable salts thereof. 

2. A compound selected from the group assisting of 

d) 17p-((2-(4-aminosulfonylphenyl)ethyl)amino)andros- 
tane; 

ej (20s)-20-N-(3-trifluoromethyl)benzyl-19-norpregna-l, 
3,5(10)-triene-20-amine. 

3, A compound selected from the group consisting of: 
q) N-benzyl- 3-methoxyestra-l ,3 ,5 ( 1 0) - trien - 1 7 13 -arni ne; 
u) 17P-(phenylamino)andros:-5-en-3a-ol hydrate; 

w ) 3 -methoxy- 1 7p- ((4-chl orophenyl)amino)estra- 1,3,5 
(lO)-lriene; 

x) 3-melhoxy-17]3-((4-methoxyphenyl)araino)estra-l,3 > 
5(10)-triene; 

y) 3-methoxy-l7p-(((3-trifiuoromethyl)phenyl)amino) 

estra- l,3,5(10)-triene; 
z) 3- methoxy ■17p-((4-mcthoxycarbonyl)phenylamino) 

estra-l,3,5(10)-triene; 
al) 3-methoxy-N- 17p-((pheQy)methy))amino)estra- 1,3, 

5(10)-triene; 

bl) 3-methoxy-N-ethyl-17P-((phenylmethyl)amino) 

estra-1 ,3,5( 1 0)-triene; 
cl) 17p-9(phenylmethyl)amino)androst-5-en-3P-ol etha- 
nol solvate; 

dl) 17P-((2-furylmethyl)amino)androst-5-en-3P-ol; 

el) 17P-9(4-chlorophenylmethyl)amino)androst-5-en- 

3M; 

fl) 17p-((2<4-arrLinosu)fonylphenyl)cthyl)amino) 

androst-5-en-3p-ol; 
hi) 17P-9((3-trifluoromethyl)phenylmethyl)amino) 

androst-5-en-3p-ol; 
il) 3-methoxy-17]3-((4-c.hlorophenylmethyl)amino)estra- 

1, 3,5(1 0)-triene; 
jl) 3-methoxy-17p.(((3-txifluoromethyl)phenylmethyl) 

amino)estra-l ,3,5( 10)-triene; 
kl) 3-methoxy-17p-((4-methoxyphenylmethyl)amino) 

estra- 1 ,3,5(1 0)-triene; 
111 3-methoxy-l7[H((4-UirluoromcthyI)phenyImetJiyl) 

amino)estra-l,3,5(10)-triene; 
nl) 3-methoxy-17p-((2-(4-aminosulfonylphenyl)ethyl) 

amino)estra-l ,3,5(10)-lriene; 
ol) 3- methoxy- 17p-(((4-aminosulfonylphenylmethyl) 

amino)estra-l,3,5(10)-triene; 
ql) 3-methoxy- 17p-(((2-uifluoromethyl)phenylmetriyl) 

amino)estra-l ,3,5(10)-triene; 
si) 3-methoxy-I7p-((4-fiuorophenylmethyl)amino)estra- 

l,3,5(10)-triene; 
tl) 3-methoxy- 17p-((3,4-oycrJorophetTylraeth'yl)amijio) 

estra-1, 3,5(10)-trienc; 
ul) 3 -methoxy ■ 1 7p -((2,4 -dichJorophenyl methyl)ami - 

no)estra-l,3,5(10)-triene; 
vl) 3-methoxy-17[5-((2-chlorophcnylmethyl)amino) 

estra-1, 3 ,5(10)-lriene; 
b2 ) N-benzy lestra- 1 ,3,5( 10)-trien- 1 7p-amine; 
c2) N-(3-trifiuoromethylphenyl)-3-methoxye$tra- 1,3,5 

(10)-trien-17p-amine; 
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d2) N-(4-methoxycarbonyIphenyl')-3-methoxyestra-l,3, 
5(10)-trien-17p-arnine; 
and pharmacologically acceptable salts thereof. 
4. A compound selected from the group consisting of: 

c) N-diphenylmethyl-3-methoxy estra-1 ,3,5 ( 1 0)-trien- 
17p-amine; 

d) N-(2-(2'-phenyl)ethyl)-3-methoxyestra- 1 ,3,5(10)- 
trien-17pVamine; 
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e) (rS,2"S)-N-(l',3'-dihydroxy-r-phenyl)isopropyl-3- 
melhoxyestra-l,3,5(10)-lriene-17p-amine; 

f) N-(2'-(4"-hydroxyphenyl)ethyl)-3-raethoxyestra-l,3, 
5( 1 0)-uiene- 1 7 p-amine; 

g) N-benzyl-5a-2jidrostan-17pVamine; 

and pharmacologically acceptable salts thereof. 
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